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EVENT  DESCRIPTION 


DATE:  3  June  1966 

TIME  OF  ORIGIN:  14:00:00. OZ 

YIELD: 

MAGNITUDE:  5.56  +  0.49 

LOCATION: 

SITE:  Nevada  Test  Site,  Area  U7k 

GEOGRAPHIC  COORDINATES: 

Lat:  37°04 1 06 . 0"  N 

Long:  116°02,07.0"  W 

ENVIRONMENT: 

GEOLOGIC  MEDIUM:  Tuff 

SURFACE  ELEVATION:  4070  ft. 

SHOT  ELEVATION:  2230  ft. 

SHOT  DEPTH:  1840  ft. 

COMPUTED  EPICENTER:  ALL  STATIONS 

GEOGRAPHIC  COORDINATES: 

Lat:  36°59'45.6”  N 

Long:  116°04'48.0"  W 

TIME  OF  ORIGIN:  14:00:04.8Z 

DEPTH:  46.9  km 

EPICENTER  SHIFT:  9.0  km,  S  26°  W 


Trso-zi 


UBSO-Z10 


WMSO-Z6 


Station 


Mina,  Nevada 

Kanab,  Utah 

Tonto  roraat 
Obaarvatory,  Arizona 

Uinta  Baaln 
Obaarvatory,  Utah 

Blua  Mountain 
Obaarvatory,  Oragon 

Subarray  A0-10,  Montana 

swaatgraaa,  Montana 

Redlg,  South  Dakota 

Winner,  South  Dakota 

Wichita  Mountain 
Obaarvatory,  Oklahoma 

Crata,  Habra  aka 

Jaapar,  Albarta,  Canada 

Kanaaa  City,  Miaaourl 

Princa  Oaorga,  Brltlah 
Columbia,  Canada 

Smlt.hara,  Britlah 
Columbia,  Canada 

Rad  Lake,  Ontario,  Canada 

Cumbarland  Plataau 
obaarvatory.  Tannaaaaa 

Alaxandar  City,  Alabama 

Ballavlaw,  Florida 

Moulton,  Malna 

Schaffarvllla,  Quabac, 

Canada 

Mould  Bay,  Northweat 
Tarrltorlaa,  Canada 


Tapa  Timing 


X  inoperative 
M  No  Inatruaant 
p  Primary  Timing 


Signal 
No  Signal 

Magnetic  Tapa  Available 


Station  Status  Report  -  TAN 
Table  1 


INTRODUCTION 


A  long  range  seismic  measurements  (LRSM)  program  and 
several  larger  seismographic  observatories  were  established 
under  VELA-UNIFORM  to  record  seismological  data  resulting 
from  natural  seismic  activity  and  a  planned  series  of  U.  S. 
underground  nuclear  tests.  The  LRSM  teams  are  mobile  and 
occupy  locations  selected  to  provide  optimum  data  from  events 
of  special  interest;  the  observatories  are  permanent  instal¬ 
lations  as  follows: 

Wichita  Mountains  Seismological  Observatory  (WMSO) 

Lawton ,  Oklahoma 

Uinta  Basin  Seismological  Observatory  (UBSO) 

Vernal,  Utah 

Blue  Mountain  Seismological  Observatory  (BMSO) 

Baker ,  Oregon 

Cumberland  Plateau  Seismological  Observatory  (CPSO) 
McMinnville,  Tennessee 

Tonto  Forest  Seismological  Observatory  (TFSO) 

Payson ,  Arizona 

Large  Aperture  Seismic  Array  (LASA) 

Billings,  Montana 

The  purpose  of  this  report  is  to  provide  an  analysis 
of  data  resulting  from  the  TAN  event  recorded  by  the  LRSM 


teams  and  the  VELA  observatories  and  a  preliminary  summary  of 
data  reported  by  other  permanent  and  temporary  seismographic 

stations . 

INSTRUMENTATION  AND  PROCEDURE 

The  instrumentation  at  each  of  the  LRSM  locations  con¬ 
sists  of  three-component  short -period  and  three-component 
long-period  seismographs.  In  general,  data  are  recorded  on 
35  millimeter  film  and  on  one-inch  14  channel  magnetic  tape 
although  recently  more  portable  instrumentation  has  been  in¬ 
corporated  which  records  only  on  magnetic  tape.  The  stations 
are  all  equipped  to  record  WWV  continuously  to  provide  accu¬ 
rate  time  control  and  calibration  is  accomplished  once  each 
day  and  just  prior  to  each  shot  at  the  operational  settings. 
Pertinent  information  useful  for  analysis  of  LRSM  data  is 
available  to  qualified  users  of  this  data  and  is  contained  in 
Technical  Report  65-43,  "Interpretation  and  Usage  of  Seismic 
Data,  LRSM  program."  General  information  on  LRSM  van  and 
portable  system  equipment  and  operation  is  given  in  Technical 
Reports  66-27,  "The  LRSM  Mobile  Seismological  Laboratory," 
and  65-74,  "A  Portable  Seismograph."  Copies  of  these  reports 
may  be  obtained  from  DDC .  The  AD  control  number  of  Technical 
Report  66-27  is  480343.  All  the  observatories  have  both  long 
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period  and  short-period,  three-component  instrument: ion,  it 
addition  to  their  other  specialized  facilities. 

Station  information  is  presented  in  Appendix  I.  This 
includes  the  station  name  and  code;  the  geographic  coordi¬ 
nates,  distances  and  azimuths  involved;  the  station  elevations 
and  the  type  of  instruments  in  use  at  each  location.  Repre¬ 
sentative  instrumental  response  curves  are  shown  in 
Appendix  11(B). 

The  procedures  used  in  measuring  amplitude.!  reported 
herein  is  illustrated  in  Appendix  11(A)  and  the  unified 
magnitude  is  calculated  as  shown  in  Appendix  1(B).  The 
distance  factors  (B)  beyond  16°  are  from  Gutenberg  and 
Richter*.  For  distances  less  than  16°  values  were  read  from 
a  curve  in  the  Gutenberg  and  Richter  paper  back  to  10°  and 
then  extrapolated  to  2°.  using  an  inverse  cube  relationship. 

A  standard  hypocenter  location  program  for  a  digital 
computer  is  used  to  determine  the  location  using  data  from 
all  stations  analyzed.  Best-fit  values  of  latitude,  longi¬ 
tude,  depth  of  focus,  and  time  of  origin  are  determined 
statistically  by  a  least  squares  technique.  This  utilizes  a 


Gutenberg,  B.  and  Richter,  C.  F..  Magnitude  and  Energy 
Earthquakes,  Ann.  Geofrs.,  9  (1956),  pp. 


Jef f reys-Bullen  travel-time  curve  as  modified  by  Herrin  in 
1961  on  the  basis  of  Pacific  surface-focus  recordings.  Pre¬ 
cision  of  the  computation  is  limited  primarily  by  the  accu¬ 
racy  of  arrival  times,  the  validity  of  the  standard  travel¬ 
time  curve,  and  by  local  velocity  deviations.  Since  the 
method  is  based  on  P-wave  arrivals,  this  particular  program 
does  not  make  use  of  later  phases  such  as  pP  and  S  in  the 
determination  of  depth  or  location. 


DATA  AND  RESULTS  (LRSM  and  VELA  OBSERVATORIES) 

The  parameters  of  the  TAN  event  and  a  sr.nmary  of  the 
seismic  evaluation  is  shown  on  the  Event  Description  page. 

The  operational  status  of  the  22  LRSM  stations  and  observa¬ 
tories  is  given  in  Table  1  and  illustrated  in  Figure  1. 

Table  2  summarizes  the  measurements  made  of  the  prin¬ 
cipal  phases  from  the  TAN  event  at  the  LRSM  and  VELA  stations. 
Included  are  the  Pn  and  P  arrival  times,  the  maximum  amplitudes 
(A/T)  of  Pn  or  P  motion  and  other  phases  as  seen  on  the  short- 
period  vertical  instruments.  Long-period  Love  and  Rayleigh 

wave  motion  are  also  tabulated  in  (A/T)  form.  In  addition, 

2 

individual  station  Rayleigh  wave  areas  (mm  )  is  indicated  as 
measured  on  the  LPZ  only.  Although  reduced  to  IK  magnification, 


they  have  not  been  normalized  to  any  magnitude.  Twenty-two 
stations  recorded  short-period  signals.  Long-period  signals 
from  this  event  were  recorded  by  21  stations. 

The  unified  magnitudes  determined  from  the  LRSM  and 
VELA  observatories  is  shown  in  Figure  2.  The  average  magni¬ 
tude  is  5.56  +  0.49 

The  travel-time  residuals  from  the  Pn  and  P  phases  are 
shown  in  Figure  3.  Figures  4  through  8  illustrate  plots  of 
the  amplitude  of  Pi  Pg •  Lg ,  LQ,  and  LR. 

Attached  to  -he  report  are  illustrative  seismograms 
showing  the  signals  recorded  at  4  stations.  The  most  distant 
station  analyzed  that  recorded  TAN  was  NP-NT  at  a  distance 


of  4371  kilometers. 
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it  at  \tm 

MH-WV 

nine,  Wevada 

KM-UT 

Kanab  Utah 

rrso-fl* 

Tonto  Foraet 

Obaervatory .  Arlaone 

ubso-eio* 

Uinta  Ba*ln 

Obaervatory .  Uteh 

1MSO-E3* 

Blue  Mountain 

Obaervatory.  Oregon 

LAO 

•ubar ray  AO- 10.  Montana 

BW-MA* 

Swat  grata.  Montana 

RO-BD* 

Redig.  Bouth  Dakota 

WW-SD* 

winner.  Bouth  Dakota 

wttso-  zb 

a. chita  Mountain 
Obearvato*/,  Ofclahoai* 

CR-MP* 

Crete  Babraaka 

JR-A1  * 

Jaipur.  Alberta  Canada 

XC-MO* 

Kanaat  City.  Mi. -curl 

ro-BC* 

Prince  Oeorga.  Brit  lab 
Coluefcla,  Canada 

•I-BC* 

•either* .  Brit i oh 

Colnebi#.  Canada 

RK-O* 

Red  Lake.  Ontario.  Canada 

crbo-«# 

Cumberland  Piat-eu 
Observatory.  Tenneaaea 

AXIAL* 

Alexander  City.  Alabama 

j  9%-n* 

Sellevlew.  Florida 

mt-nt 

feoulton.  Maine 

SV3QB* 

•chef fere ilia.  Quebec. 

Canada 

WP-W 

Mould  Biv.  Rorthweat 
Territorlaa,  Canada 

Geographic 

Latitude 

a*oxr«ft>ie 

LMfltlii 

14*14  10"  4 

ni*i»  41-  ■ 

i7°oi*ii"  • 

iirVrw  » 

14*17' 11"  t 

in°i»'0J-  x 

40*14  14"  • 

10»°J4  0T  X 

t*°S0  M-  ■ 

H7*i4'io-  x 

*4*41' 14"  ■ 

104*11'10"  X 

4 

111*47*44"  X 

44*12' 44*  * 

10J°M'O4"  X 

41*14' 04  ■ 

100*11 *44"  X 

14*41'04"  X 

44*1411"  X 

40*14  ’  41“  • 

44*41 -14"  X 

iiSrw  • 

114*04*24"  X 

i4*ir«"  x 

44*40* 17"  X 

5i°irw  * 

117*11*11"  X 

M"4J  14"  » 

117*04*17"  X 

J0®40'20"  4 

4f«0'lO"  X 

14*14' 41"  4 

84*44*  11"  X 

12*44'  »■  » 

44® or  44"  X 

I«*J4'  If  X 

41*01* 42"  X 

4$®04'41"  X 

47*44*04"  X 

4.  *44' 14"  I 

44*44*00*  X 

ll'll'W  I 

114*22  *  14"  " 

r  negated  Mlwtli  J 


*—  * 


era  lot  Ol'iwititH  Toward  I UrfrAm  T#»t 
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Appendix  1(A) 
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Unified  Magnitude:  m  ’•  log10  (A/T),  +  B 

where  A  •  zero  to  peak  ground  motion  in  millimicrons 

»  .'mm)  {1000) 

K 

T  *  signal  period  in  seconds 
B  ~  distance  factor  (see  Table  below) 

... n  83  record  amplitude  in  millimeters  zero  to 
peak 

K  ■  magnification  in  thousands  at  signal 
frequency 


Table  of  Distance  Factors  (B)  for... Zero  Depth 
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Unified  Magnitudes  From  Pr  or  P  Waves 
Appendix  1(B) 


d  =  Maximum 


Maximum 


Detail  Showing  Allowance 
For  Line  Width 


Maximum 


Pick  time  of  Pn  at  beginning  of  "a"  half  cycle. 

Pick  amplitude  of  Pn  as  maximum  " d/2"  within  2  or  3  cycles  of  “c 
Pick  amplitudes  of  Pg  and  Lg  at  maximum  of  corresponding  motion. 


Seismic  Analysis  Diagram 
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